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PHYTOPLASMA INFECTION CAUSES PHYSIOLOGICAL CHANGES IN SYSTEMIC 
PEPPER LEAVES Miroslava Zhiponova1, Galina Ivanova2, Emilija Arsov2*, Detelina Petrova1, 
Sasa Mitrev2, Ganka Chaneva1 
 
1Department of Plant Physiology, Faculty of Biology, Sofia University St. Kliment Ohridski, Dragan Tsankov 8, 
Sofia 1164, Bulgaria 
2Department for Plant and Environmental Protection, Faculty of Agriculture, Goce Delcev University, Krste 
Misirkov, 10-A, 2000 Stip, Republic of North Macedonia 
*Corresponding author: emilija.arsov@ugd.edu.mk 
 
 
 Abstract 
 
Phytoplasmas are group of phytopathogens that are commonly transmitted by 
insects and reside in the phloem causing reduction of yield and good quality. Stolbur 
phytoplasma is associated with diseases of hundreds of plant species including pepper, 
tomato and potato from Solanacae family, with great economic importance. Recent 
multilocus genetic analyses on leaves collected from pepper plants from localities on the 
territory of the Republic of North Macedonia, confirmed stolbur infection accompanied 
with decreased chlorophyll content and increased carotenoids level. Leaves of two 
pepper varieties from different localities were investigated - sweet red pepper, variety 
Kurtovska kapija Capsicum annum var. annuum, (Strumica region), and Capsicum annuum 
var. cerasiforme (Kocani region). As a continuation of this research, in the present study 
asymptomatic leaves (without chlorosis) from the same plants were collected and 
analysed for systemic response in respect to pigment content, reducing sugars level and 
antioxidant parameters. Leaves from uninfected control plant from both pepper varieties, 
were compared with asymptomatic leaves from stolbur affected plants. In contrast to the 
control, the asymptomatic leaves proved to be with increased pigment content. On the 
other hand, their reducing sugars level were strongly reduced. The same negative 
tendency was observed for the total antioxidant activity and total quantity of phenolics, 
while the flavonoids content was more variable. The obtained data demonstrate 
correlation between the stolbur infection and inhibited plant physiological state with 
putative role of carotenoids rather than phenolics in the defence response. The analysed 
parameters can be applied in combination with the genetical approach for fast screening 
of phytoplasma infection and its impact on the plant development. 
 
Key word: pigments, reducing sugars, phenolics, flavonoids, antioxidant activity 
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